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Electroporation and electrophoretic DNA transfer into cells* 
The effect of DNA interaction with clectropores. 

SukharevSI, Klcnc hin VA, Ser ov SJVL Chemomordik L V. 
Chi/mfldy hcv YuA. 

Frumkin Institute of Electrochemistry, Moscow, Republic of Russia, 

Tt has been shown recently that electrically induced DNA transfer into cells 
is a fast vectorial process with the same direction as DNA electrophoresis in 
an external electric field (Klenchin, V. A., S. 1. Sukharev, S« M. Serov, L. V. 
Chemomordik, and Y. A. Chizmadzhev. 1991. Biophys. J. 60:804-81 1). 
Here we describe the effect of DNA interaction with membrane clectropores 
and provide additional evidences for the key role of DNA electrophoresis in 
cell electrotransfection. The assay of electrically induced uptake of 
fluorescent dextrans (FDs) by cells shows that the presence of DNA in the 
medium during electroporation leads to a sharp increase in membrane 
permeability to FDs of M(r) < 20,000. The permeability increases with 
DNA concentration and the effect is seen even if FD is added to the cell 
suspension a few minutes after pulse application. The longer the DNA 
fragment, the greater the increase in permeability. The use of a two-pulse 
technique allows us to separate two effects provided by a pulsed electric 
field: membrane electroporation and DNA electrophoresis. The first pulse (6 
kV/cm, 10 microseconds) creates pores efficiently, whereas cransfection 
efficiency (TE) is low. The second pulse of much lower amplitude, but 
substantially longer (0.2 kV/cm, 10 ms), does not cause poration and 
transfection by itself but enhances TE by about one order of magnitude. In 
two-pulse experiments, TE rises monotonously with the increase of the 
second pulse duration. By varying the delay duration between the two 
pulses, we estimate the lifetime of clectropores (which are DNA-penneable 
in conditions of low electric field) as tens of seconds.(ABSTRACT 
TRUNCATED AT 250 WORDS) 

PMID: 1282374 [PubMed - indexed for MEDLINE] 
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